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ABSTRACT 


This paper uses job turnover data to compare how job creation, job destruction and net job change 
differ for small and large establishments in the Canadian manufacturing sector. It uses several 
different techniques to correct for the regression-to-the-mean problem that, it has been suggested, 
might incorrectly lead to the conclusion that small establishments create a disproportionate number 
of new jobs. It finds that net job creation for smaller establishments is greater than that of large 
establishments after such changes are made. The paper also compares the importance of small and 
large establishments in the manufacturing sectors of Canada and the United States. The Canadian 
manufacturing sector is shown to have both a larger proportion of employment in smaller 
establishments but also to have a small establishment sector that is growing in importance relative 
to that of the United States. 


Keywords: Job Turnover, Small Firm Job Growth, Canada/U.S. Comparisons. 
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SUMMARY 


Throughout the last decade, claims have been made about the job creation associated with small 
firms. It is argued that small firms have been creating a disproportionate number of new jobs. This 
paper uses a longitudinal data base of establishments from the Canadian manufacturing sector to 
examine this issue. It uses job change to examine the nature of the differences between small and 
large establishments in job creation. 


Job change is measured as the job growth in establishments where employment is growing, job loss 
in establishments where employment is declining, and net employment change (the difference 
between job growth and job loss. The paper compares the rates of job change for nine different size 
classes. 


The rates of change are measured in three different ways in order to test the robustness of the results. 
First, alternate methods are used to measure the employment base that is used to divide employment 
change in order to calculate rates of change. Basically, these methods average the employment size 
for different periods in order to remove random movements in employment that occur over short 
periods of time. The paper also calculates employment change over different periods—one year and 
five years—to distinguish between short-run transitory movements and longer-run change. 


The finding that consistently emerges is that small establishments have higher rates of job growth 
and job decline than large establishments. In addition, small establishments consistently have higher 
rates of net employment growth than do large establishments. Indeed, the former are generally 
positive and the latter are generally negative. It is indeed the case that the method of averaging 
affects the size of the differential—but the differential consistently remains. 


The paper also compares job growth, job loss, and net employment change in Canada to that of the 
United States. The data are taken from a special data set that was created to allow for this 
cross-country comparison. Canadian small establishments are shown to have consistently higher 
job gain and job loss rates and higher net employment growth in small establishments than do U.S. 
establishments. 


In addition to rates of change, the distribution of employment shares and job turnover shares in 
Canada and the United States are compared. The smaller size classes not only account for a larger 
percentage of employment in Canada, they also account for a larger percentage of gross job creation 
and job destruction. 


Gross job turnover is defined as the sum of jobs created and jobs destroyed. The small size classes 
in both countries account for a greater proportion of total turnover than they do of employment. But 
the difference between the percentage of total turnover and the percentage of employment accounted 
for by the smaller size classes is larger in Canada than in the United States. 


In order to show the effect of the differential rates of job creation on employment distribution, the 
share of different size classes over the last twenty years is examined. The percentage of employment 
in small establishments has been growing over this period but the pace of growth has increased in 
the last part of the eighties. This corresponds to the period in which the differences in the net job 
creation performance between small and large establishments was largest. 


Digitized by the Internet Archive 
in 2024 with funding from 
University of Toronto 


https://archive.org/details/31 761118489749 


INTRODUCTION 


Small plants and firms are increasingly seen as the vehicle through which jobs are created. They 
are often portrayed as the key to regeneration and to renewed employment growth. The increasing 
attention that small plants and firms receive originates in two separate sets of studies—longitudinal 
analyses that study job creation and destruction for producers in different size classes and 
cross-sectional studies of the distribution of the share of producer employment by size class. 


Job-growth studies, using longitudinal panel data, have observed that small plants and firms are 
responsible for most of the new job creation in the last decade. This work was pioneered by Birch 
(1979, 1987) for the United States; but studies done for other countries have found generally similar 
results (Loveman and Sengenberger, 1991).” These studies examine the number of new jobs that 
are created by growing plants or firms and the number of jobs lost by declining plants or firms and 
the difference between the two—net employment change. When rates of job creation, job 
destruction, and net employment change are calculated by size class, smaller plants or firms are 
generally found to have the highest rates of job creation and job destruction; more importantly, rates 
of net job change (job creation minus job destruction) are largest in small producers and smallest 
in large producers, with the former often being positive while the latter are negative. 


Studies of the employment share accounted for by different producer size classes have also bolstered 
the argument that there has been a recent shift to smaller producers. Data from a number of countries 
indicate that smaller producers have been gaining employment share (OECD, 1985; Davis and 
Haltiwanger, 1989). This appears true whether the studies use enterprise level or establishment data. 
Enterprises are ownership units; establishments are production units. Thus, whether the emphasis 
is on control or production, smaller units have been found to be employing a larger and larger share 
of employment. 


This paper investigates whether the Canadian manufacturing sector has experienced the same 
increase in the importance of small producers and whether small producers have played a dominant 
role in job creation as has been reported elsewhere. It does so by examining differences in the 
performance of plants across different size classes over the period 1970 to 1990. The manufacturing 
sector is chosen because high quality panel data are available for the twenty-year period from 1970 
to 1990. Use of these data ensures that no particular segment of the business cycle will unduly 
influence the results of the longitudinal analysis.” Because employment in large and small producers 
may not react similarly to business cycle fluctuations, it is important to have enough years to take 
averages that are not unduly affected by only one or two peaks or troughs associated with the 
business cycle. 


Job creation and destruction can be calculated either using plants (establishments) or firms 
(enterprises). Plants rather than firms are chosen here for the analysis in order to focus on whether 
changes in the size of the production unit are at the basis of the structural shift to smaller producers. 


Recently, Davis, Haltiwanger, and Schuh (1993) argue that too much emphasis has been placed on 
small-firm or small-plant job creation—that evidence from job-growth studies is based on a 
statistical fallacy. They show that when various corrections are made for regression-to-the-mean, 
small plants and firms in the United States no longer display higher rates of net job creation (gross 


job creation minus gross job destruction) than larger plants and firms. The Canadian results that are 
reported here use a similar correction procedure, as well as several others. By doing so, this study 
allows comparisons to be drawn between Canada and the United States as to differences in the net 
job creation experienced by plants of different sizes. A recent study (Baldwin, Dunne, and 
Haltiwanger, 1994) finds striking similarities in job creation and destruction in Canada and the 
United States when long-run averages for the manufacturing sector as a whole are compared; but it 
does not compare the performance of different size classes. This paper extends the comparison to 
examine whether large and small plants differ in their contribution to net job change. 


In order to investigate the changing importance of small units, this study looks first at job creation 
and destruction by plant size class. With the use of longitudinal panel data, producers’ growth and 
decline can be followed across size classes and the extent to which growth is purely transitory and 
quickly reversed or whether it involves long-term trends can be ascertained. 


The study then investigates changes in the size distribution of producers. The size-distribution 
evidence complements the longitudinal job-growth studies. Small plants may increase their 
employment share because large plants are in decline or because many new smaller plants are being 
born. An interpretation of size-distribution evidence requires the type of information that job-change 
studies provide. In turn, size-distribution studies are needed to corroborate the results of longitudinal 
job-growth studies. Because of the claim that statistical fallacies beset some longitudinal job-change 
studies, the results of these studies have to be set against the evidence on changes that are occurring 
in size-distributions. Second, the size-distribution studies allow an order of magnitude to be placed 
on the size-class differences found in job-change studies. It is not enough just to show that small 
plants may be creating more jobs than large plants; it is important to know how this is affecting the 
employment size distribution. 


Job-Change Measures of Small-Plant Importance 


Job creation is measured as the difference in employment in plants where employment is growing; 
job destruction as the difference in employment in plants where employment is declining. Net 
employment growth is the difference between job creation and job destruction. While the concept 
of job creation and destruction is straightforward, the details of measurement and interpretation are 
sufficiently complex that they need some discussion. 


Measurement and Methodological Issues 


Several measurement and methodological criticisms have been levied at studies that have observed 
small plants and firms are disproportionately important in the job-creation process. 


The first criticism is that some data sources only imperfectly measure employment change. Data 
drawn from Dun and Bradstreet records, which have been employed by Birch in his pioneering U.S. 
studies, have been criticized for not being particularly accurate with regard to employment counts, 
for providing only partial coverage in the small plant or firm sector, and as having identifiers attached 
to plants and firms that sometimes falsely suggest deaths when a plant simply undergoes an 
ownership change. 


The second criticism is that proponents of the importance of small plants and firms sometimes fail 
to distinguish between gross and net job creation. While it is admitted that small producers may 
have very high rates of gross job creation, it should be observed that they also have high rates of 
gross job destruction. It is net job change—the difference between gross job creation and gross job 
destruction that matters. 


The third criticism is that the measurement of the rate of change of employment in small producers 
fails to account for several statistical phenomena. First, it is sometimes argued that studies of job 
creation and destruction fail to correct for the regression-to-the-mean phenomenon. Leonard (1986) 
argues that if plants and firms have a long-run size from which they are temporarily disturbed 
because of random fluctuations that are rapidly reversed, producers that have most recently grown 
as a result of these perturbations will be the most likely to decline. Conversely, producers that have 
most recently declined will be the most likely to increase. (See Madinier, 1986). The large firm 
segment will have a disproportionate number of firms that have just grown as a result of these 
random perturbations and the small firm segment will have a disproportionate number of those that 
have just declined. If so, job-growth statistics will show small producers growing on net and job-loss 
data will show large producers declining, even though there is no underlying (long term) change in 
the relative size of producers. In this case, the picture of growth in small firms and decline in larger 
firms would be solely due to transitory employment change. 


A second problem that is sometimes ignored is the truncation or boundary condition that causes net 
job growth to be positive in small producers and negative in larger producers even when growth is 
completely random—that is, in situations where small producers have the same probability of 
growing or declining as do large producers. This occurs because small size classes are bounded 
below by zero and large size classes are bounded above by the upper limit on producer size. Random 


fluctuations in producer size in each size class that are unrelated to producer size will, therefore, 
cause net job growth to be positive in the smallest size classes because the lower tail of possible 
rates of decline is truncated while the upper tail of growth rates for small producers is unaffected. 
The reverse is true for larger size classes. Even in industries where there is no overall growth and 
where small producers are not contributing to overall employment, there still should be positive net 
employment growth in small producers as employment randomly fluctuates in all producers. As 
such, the existence of positive net growth in small producers does not necessarily indicate that small 
producers are becoming any more important in an industry or that they are contributing to total 
employment growth. 


A related criticism is that rates of net job change fail by themselves to capture the importance of a 
size Class. Small-producer size classes can have high rates of job creation but make rather small 
contributions to the total number of jobs created or destroyed. In order to evaluate the effect of the 
high rates of job creation, information on the distribution of employment is required. 


In investigating job growth and destruction by size class, this paper addresses each of these 
criticisms. For data, it uses longitudinal panel data from Statistics Canada’s Census of Manufactures, 
an accurate and comprehensive data base that tracks individual establishments annually over a 
twenty year time period. Secondly, it corrects for regression-to-the mean phenomena in several 
ways. Third, it examines how the differences in rates of net job change are translated into shifts in 
the distribution of employment. 


There are a number of other issues that this study does not examine. The importance of small 
producers can be measured in dimensions other than just employment—using shipments, or 
value-added, or total wages paid. Small producers may be increasing their share of employment but 
decreasing their share of production if they have become less productive relative to larger producers. 
The relative productivity of small producers is dealt with elsewhere (Baldwin, 1994b). This study 
also does not examine the quality of the jobs that are being produced by small producers—whether 
the wages paid are less than in larger producers, whether labour force turnover is greater, whether 
the jobs are less permanent. 


Measures of Job Creation and Destruction 


Performance will be measured here in terms of employment change between years, using micro 
data collected at the establishment level. Employment is calculated as the sum of all production and 
non-production workers. For short-run calculations, employment changes are measured between 
adjacent years. For longer-run calculations, changes are measured over a two- and five-year period. 


Job change between two years t and t+1 is measured by: 


a) gross job creation in period t to t+1—the summation of employment gains for all 
plants that expanded between periods t and t+1. This includes employment creation 
both in new plants and in continuing plants whose employment grew. 


b) gross job destruction in period t to t+1—the summation of employment losses for 
all plants that contracted between periods t and t+1. This includes employment 
destruction both in closures and in continuing plants whose employment declined. 


C) mnetemployment change in period t to t+1—the difference in employment between 
t and t+1. This is equal to the difference between gross job creation and gross job 
destruction. 


These calculations were derived from a longitudinal plant-level data base that was constructed from 
an annual census of manufacturing plants. It covers the period from 1970 to 1990. This file has been 
carefully constructed to prevent the false birth and death problem that besets other data bases like 
Dun and Bradstreet. The details of the construction of the dataset and the tests that have been 
employed on it can be found in Baldwin and Gorecki (1990a, 1990b). Establishments are linked to 
owning enterprises in this data base and, therefore, changes both at the plant and the firm level can 
be calculated. The Canadian data come from a source comparable to the American data used by 
Davis, Haltiwanger, and Schuh (1993). To enhance further the comparability of the Canadian results 
to those of the United States, the samples and definitions were carefully harmonized. 


In order to transform gross job creation and destruction into measures of rates of job change, 
employment change is divided by a measure of plant size. The most commonly used measure of 
employment is the base-period average size measure (t). To the extent that there is transitory 
employment change in any population of firms, this measure will be unduly small for small plants 
and too large for large plants. If, in any one period, plants that are smaller are more likely to have 
just declined and to reverse themselves in the next period, and if large plants are more likely to have 
just grown and to reverse themselves in the next period, then the use of the base-period year will 
bias job-growth rates upward for small plants and downward for larger plants. Following Davis, 
Haltiwanger, and Schuh (1993), several additional size measures are employed to correct for this 
problem. Davis, Haltiwanger and Schuh (1993) average plant size over the year t and t+1—the 
period over which Sup lovey change is measured. This will be referred to as the current-period 
average size measure.” If most of the transitory movement is reversed within two-year periods, the 
two-year average will correct for this phenomenon. 


Transitory fluctuations are not, however, the only cause of employment changes occurring in firms 
and corrections for transitory fluctuations may introduce other biases. Structural change may be 
occurring as a plant’s employment trends upward or downward. If there is trend growth or decline, 
the current-period size measure biases the size of the plant experiencing that growth relative to other 
plants whose employment is essentially steady—down for a plant that is declining and up for a plant 
that is growing. For example, a firm with real growth over period t and t+1 will be classified as 
larger using the current-period average and thus its measured rate of growth will be smaller. Yet 
there is no reason to classify this plant as larger than it actually was at the beginning of the 
period—-since its growth was not due to transitory fluctuations. 


If the average plant size for the years t and t-1 is used (what will be referred to as the previous-period 
average size measure), the opposite bias is obtained when trend growth is important. Since the biases 
due to trend growth are offsetting in the two measures but since both essentially handle the problem 
of transitory fluctuations equally well, both methods—the previous-period average (t-1 to t) and the 
current-period average (t to tt1)—are used to classify a plant, to calculate the rate of change by size 
class and then they are averaged. This measure is referred to here as the multi-period average 


plant-size measure. 


Correction for short-term random fluctuations was also accomplished in a second manner—by 
comparing short and longer-run measures of job turnover.’ The multi-period measure abstracts from 
short-run performance, but does so only when calculating plant size. It does not average changes in 
employment. If a major portion of employment change is transitory, then it is not only plant size 
(the denominator for the rate calculation) but also change in employment (the numerator) that need 
to be averaged. To do so, plants are divided into growers and decliners on the basis of employment 
change between period t and t+l but employment change is calculated over two and five 
years—from t to t+2 and from t to t+5. This allows for the possibility that change is rapidly reversed. 
If short-run performance is not correlated with longer-run performance because of the transitory 
fluctuations in size, these longer-run measures should show different patterns from the short-run 
measures.” These two measures will be referred to as the short-run cumulative rates of 
change—"short run" because plants are divided on the basis of annual change, and “‘cumulative” 
because the employment change is cumulated over several periods. 


As indicated, there may be both short and long-run regression-to-the-mean taking place in a 
population of producers. Small plants may generally grow while the larger plants may be in decline. 
Baldwin (1995) investigates the extent to which this has been taking place in the Canadian 
manufacturing sector over the last two decades. The use of full-peri I lant size, calculated 
over the entire period of study, has been advocated by Davis, Haltiwanger, and Schuh (1993) as a 
means of correcting this longer-run regression-to-the-mean phenomenon. Annual employment 
change is divided by the employment of the plant based on its average size calculated over the entire 
period of study. 


While this approach is also presented here for the sake of comparison to the comparable U.S. 
measure, a Caveat needs to be appended. It is not clear whether a finding that net employment change 
is constant across size classes when full-period average size is used necessarily implies that small 
plants are not creating a disproportionate number of jobs at any one point in time. Consider the case 
where small plants are the dynamic element in the economy, where growing small entrants 
essentially replace declining large plants and the growth from small to large and the decline from 


large to small is completed over the time period used to calculate full-period average size. Then all 
change from this group of decliners and growers would essentially be assigned to the centrally 
located size class in the plant size distribution. Using the full-period average plant-size approach, 
growers would be allocated to a centrally located point on the size distribution, having grown from 
bottom to top. Declining plants would also be located there, having moved from a point high in the 
distribution to the bottom. Gross job creation in the former would just offset gross job destruction 
in the latter and net employment change would be zero for this centrally located size class. Elsewhere 
in the plant size distribution, growth and decline would essentially offset one another and net change 
in each size class would be zero—because these plants by definition are neither long-term growers 
nor decliners and, thus, must have essentially offsetting gross job creation and gross job destruction 
due to transitory fluctuations. The result is that, when long-term size is used, the rate of net job 
growth and destruction by size class is likely to be relatively similar for all size classes and if there 
is little net addition to employment in the industry as a whole, close to zero for most size classes. 
Nevertheless, small plants in this scenario are clearly important. They are the engine of the change 
that is taking place. Use of the full-period average plant size corrects for regression-to-the-mean but 
in a fashion that is not helpful since it incorrectly implies in this case that small plants are not 
important—a conclusion that contradicts the constructed facts in this example. 


Because of the shortcomings of the exercise that uses full-period average size, we employ an 
alternative statistic to shed light on the nature of the structural (longer-term) growth and decline in 
different portions of the plant-size distribution. This is the long-run five-year cumulative rate of job 
creation and destruction. Plants are classified as growing or declining on the basis of their 
employment change between t and t+5 (as opposed to between t and t+1 as in the previous exercise) 
and then their cumulative performance over 5 years is calculated. Use of the longer period for 
classification (as opposed to the one-year period previously used to classify plants as growers or 
decliners), permits longer-run trends to be investigated. Measurement over the long run permits an 
evaluation of the extent to which genuine trends as opposed to transitory movements in relative 
plant position are occurring. For the five-year cumulative measure, plant size is defined as the 
average over the preceding two years—years t and t-1. 
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Dynamic Growth Paths and the Interpretation of Job-Creation and 
Job-Destruction Data 


In order to interpret the results of job-creation and job-destruction studies, it is important to have a 
model of the operation of markets. Otherwise, it is difficult to specify the job-growth patterns that 
might be used to infer that small plants were important dynamic factors in the growth process. 
Consider a situation where a change in technology or a shift in demand is accompanied by the entry 
of new small plants. In the short run, employment growth in the small-plant sector will increase. 
What happens to net growth by size class will depend on the nature of the substitution effect, if any, 
with other plants and on the growth pattern of these small plants subsequent to entry. If the growth 
of new small plants does not displace existing plants, then the small-plant size class will show 
positive net employment growth in the short run. If new small plants replace only other small plants, 
there will be no effect on net employment growth in either the small- or the large-plant sector. If 
there is any replacement of large plants by the growth of small plants, then the net effect will be to 
produce positive net employment growth in small plants and negative net employment growth in 
large plants. In this case, dynamic growth is consistent with zero or positive net growth in small 
plants. 


In the longer run, at least two major scenarios are possible. First, if there is no new entry, new small 
plants do not grow and the rest of the world remains static, then the net job-creation rates based on 
both the base-year and multi-period measures will decline for small firms. Second, existing small 
plants may grow as they learn to produce the new product in larger quantities and to move down a 
learning curve. In this case, small plants eventually become large and the gross job creation attributed 
to this cohort now becomes assigned to a larger size class, whether size is being measured by 
base-year size or by full-period average size. With no substitution effect, and no new cohort of 
plants, gross and net employment growth now become larger in the middle and upper size classes. 


Of course, changes in size-class employment at any point in time will be the result of employment 
changes taking place simultaneously in a sequence of cohorts, which differ from one another by 
age. Some will have just entered the population. Others will have progressed from small to medium 
size. Others will have moved into the larger size classes. What happens in the smallest cohort will 
be the result primarily of recent entrants. Since progress up the size rung occurs slowly, changes in 
the middle and larger rungs will be the result of the dynamics of older plants. In a state where several 
cohorts are added together, net growth should be positive in both small and medium and perhaps 
large size classes, as each size class will be positively affected by at least one of the new cohorts. 


In summary, then, the difference between the net employment growth rates for different size classes 
are partial and indirect measures that describe the dynamic path of adjustment of producers in an 
industry and need to be employed in conjunction with other measures. This dynamic involves a 
disequilibrium or adjustment process. Of course, the dynamics described above will not take place 
instantaneously. In the short run, evidence of a structural change will be felt first in the smaller size 
classes. It is in this segment where we will look for evidence to see if a major structural shift has 
occurred in the last twenty years in the manufacturing sector. But it must be recalled that evidence 
of the emergence of a new group does not necessarily mean that small plants will remain more 
important in the future. If the new small plants are part of a single wave of births (a generation of 
baby boomers), a short-run expansion of the small-plant sector may be associated with a future 
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contraction in small size classes as these plants mature and move up the size distribution. The latter 
would occur if the new cohort has arisen because it has discovered a host of new technologies that 
will eventually be exploited at larger and larger scale. On the other hand, these new cohorts will 
remain small if the new technologies are best exploited at smaller scale and if the learning process 
that previously allowed scale and scope economies to emerge as a dynamic process are no longer 
relevant. 


In order to sort out the possible alternate interpretations of the job-turnover data, the paper also 
examines the changes that have been occurring in the plant size distribution over time. 
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MEASURES OF THE RATE OF JOB CREATION AND DESTRUCTION 


Job change includes both transitory and structural components. Alternate measures are used 
here to remove the transitory component. This is done first by the manner in which the 
establishment is sized—by taking initial size or by averaging it over several periods—and 
second, by the length of time over which the employment change is calculated. 


Measures of Single-Period Job Change 


These measures all use one-period employment change but they adopt different approaches to 
measuring the plant size that is used to calculate the rate of job creation or destruction. 


(1) Base Year —uses establishment size in year t—a measure that makes no attempt to remove the 
transitory component from the base. The remaining three single-period measures calculate average 
plant size in difference ways. 


Current Year—uses establishment size in year t and t+1. 
Previous Year—uses establishment size in year t and t-1. 


Multi-period—average of current-year and previous-period measures—thus essentially employs 
size at year t-1 and t+1 


Full-period—average of all years used in the analysis. 


Measures of Multi-Period Job Change 


All these measures use previous-year average size to size the plant and to measure the base 
against which employment change is measured. They differ in how the transitory component 
is averaged out from the measure of employment change. 


(a) Using One-Year Performance—plants are classified as growing or declining based on their 
performance between year t and t+1; 


(1) Two-Year Short- Run Cumulative—growth is determined by measurement between years 
tand t+2. 


(2) Five-Year Short- Run Cumulative—growth is determined by measurement between years 
tand t+5. 


(b) Using Multi-Year Performance—plants are classified as growing or declining based on their 
performance between year t and t+5. 


(1) Five-Year Long- Run Cumulative—growth is determined by measurement between years 
tand t+5. 
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Job Creation and Destruction by Size Class 


a) Rates of Job Turnover in Canada 


Rates of job creation and destruction are reported in Tables 1 and 2 using the base-year and the 
multi-period average plant size measures. 


The most commonly reported rates of job creation and destruction are those derived from the 
base-year case (Table 1). They show that gross job creation is largest for smaller plants and declines 
more or less monotonically across plant-size classes—from 28.8 percent for plants with less than 
20 employees to about 3.9 percent for plants with more than 5000 employees. It is also the case that 
smaller plants lose jobs at a higher rate than other classes and that the rate of gross job destruction 
declines as plants become larger. Gross job-loss rates decline from 17.5 percent in the smallest 
category to 5.1 per cent in the largest category. The net effect of gross job creation and gross job 
destruction is positive in the smallest size classes. Plants of less than twenty employees have an 11.3 
percent net employment growth rate, those in the range of 20 to 50 employees have a 3.8 per cent 
growth rate. The largest size classes—above 100 employees—all have negative rates of net 
employment growth. It is differences such as these that have been used to argue for the importance 
of small-plant growth. 


At issue is whether the basic pattern of positive net employment growth for the smallest size classes 
and negative growth for the largest size classes changes when the other variants are used. Calculating 
job-change rates using the one-year multi-period size measure (Table 2) reduces the size of the net 
change in the smallest class; nevertheless, it remains positive. - The multi-period calculations also 
have a wider range of plants showing positive net growth than does the base-year case. Plants up 
to 250 employees have positive net growth. 


Both the base-year and multi-period measures use employment change calculated over only one 
year. The two- and five-year short-run cumulative measures in Tables 3 and 4 allow us to investigate 
whether the plants that grew or declined over one year continued to do so in the longer run. If all 
of the employment change in the short run is transitory and involves regression-to-the-mean, then 
looking at longer-run performance on the basis of two- and five-year growth rates will yield no 
distinguishable pattern by size class. However, in both cases, the smallest size classes show positive 
net employment change while the larger size classes exhibit negative net change. Thus, plants that 
are growing in the short run also continue to do so in the longer run. It is of interest to note that once 
again more of the smaller size classes show positive net growth for the five-year cumulative measure 
than for the short-run measure that uses base-year size. 


In order to better separate growers from decliners, plants were divided into these two categories on 
the basis of five-year employment change (as opposed to one year changes in the previous cases). 
The cumulative five-year change based on comparing employmentat five-year endpoints is included 
in Table 5. It shows once again that the smaller size classes all experience a larger amount of growth 
than decline in employment. When plants are divided on the basis of five-year performance—a 
period over which transitory change is likely to be less important than change due to trend 
growth—the pattern of growth by smaller plants and decline by larger plants is unquestionable. 
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These trends are removed when full-period average size is used for classification purposes (Table 
6). It is, therefore, not surprising that the rates of change that use full-period average plant size yield 
results that are different from the others. Nevertheless, net growth is still positive for two of the 
smaller size classes, although it is also positive for the second largest size class. 


In summary, the patterns in the job-growth and job-decline rates are similar and yield the same 
qualitative conclusions for almost all variants of the estimates—base year, multi-period, short-run 
two- and five-year cumulative, and long-run five-year cumulative measures. Gross job-growth and 
job-loss rates generally decline across size classes. In addition, the pattern of positive net 
employment change in smaller size classes and negative net employment change in larger size 
classes consistently emerges. It is these results which have given rise to the contention that small 
plants are the dynamos of change. 


Table 1: 
Job Turnover By Size Class Using Base- Year Size Class (average 1970-90) 
Size Class Job Change Rates Using Base- Year Size 

Job Creation Job Destruction Net Change 
0 to 19 28.8 175 oS 
20 to 49 18.0 14.2 3.8 
50 to 99 12.6 11.9 0.7 
100 to 249 9.0 9.7 -0.7 
250 to 499 6.8 8.4 -1.6 
500 to 999 oa mS -2.2 
1000 to 2499 4.9 6.6 -1.7 
2500 to 5000 5.8 6.6 -0.8 
5000 + 3:9 od. -1.2 
Table 2: 
Job Turnover By Size Class Using Multi-Period Size (average 1970-90) 
Size Class Job Change Using Multi-Period Plant Size 

Job Creation Job Destruction Net Change 
0 to 19 29.0 21.6 7.4 
20 to 49 18.8 15.0 3.8 
50 to 99 NS) 11.6 1.6 
100 to 249 ye 9.2 0.3 
250 to 499 he 78s -0.6 
500 to 999 Sei 6.8 -1.1 
1000 to 2499 a 6.0 -0.9 
2500 to 5000 6.6 6.7 -0.1 


5000 + 4.0 4.4 -0.4 
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Table 3: 
Job Growth By Size Class Using Two-Year Short-Run Cumulative Measures (1971-1990) 
Size Class Job Change Using Two Year End-Point Change 

Job Creation Job Destruction Net Change 
0 to 19 49.7 16.2 339) 
20 to 49 29.4 13.4 16.0 
50 to 99 19.4 11.9 HS 
100 to 249 hel 10.2 We, 
250 to 499 7.8 9.4 -1.6 
500 to 999 5.8 8.4 -2.6 
1000 to 2499 5.0 Tel -2.1 
2500 to 4999 BS 6.8 0.7 
5000 + 3.3 5:5 -2.2 
Table 4: 
Job Growth By Size Class Using Wiye-Year Short-Run Cumulative Measures 
Size Class Job Change Using Five Year End-Point Change 

Job Creation Job Destruction Net Change 
0 to 19 69.8 ays Bo) 
20 to 49 44.0 13.8 30.2 
sie ek) 232 1322 15.0 
100 to 249 14.8 12.4 2.4 
250 to 499 Teal ee -5.1 
500 to 999. 4.4 1S -7.1 
1000 to 2499 4.0 OW =O.2 
2500 to 4999 6.5 11.0 -4.5 
5000 + es : Bi) -4,3 
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Table 5: 
Job Growth By Size Class Usin 


Two-Year Long-Run Cumulative Measures (1971-1990) __ 


Size Class Job Change Using Five Year End-Point Change 

Job Creation Job Destruction Net Change 
0 to 19 134.4 42.9 91.5 
20 to 49 84.7 32.8 ap 
50 to 99 55.0 27.9 Hoe 
100 to 249 31.8 24.5 1h 
250 to 499 19.2 mae. 2 -3.0 
500 to 999. 14.6 19.6 -5.0 
1000 to 2499 13.5 16.4 -2.9 
2500 to 4999 L635 16.5 0.0 
5000 + aie 11.4 -4.1 
Table 6: 
Job Growth By Size Class Using Full-Period Average Size Measures 
Size Class Job Change Rates Using Average Size 

Job Creation Job Destruction Net Change 
0 to 19 Jays) 22e3 -0.8 
20 to 49 P52 16.3 1.9 
50 to 99 13.1 12.6 0.5 
100 to 249 7 10.5 -0.8 
250 to 499 Ta 8.8 -1.1 
500 to 999. 6.1 7.9 -1.8 
1000 to 2499 a ; 6.0 -0.8 
2500 to 4999 8.8 6.6 Dee 


5000 + 4.0 4d -0).4 
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b) Comparisons of Canada and U.S. Job Performance 


Davis, Haltiwanger and Schuh (1993) have noted that small plants in the United States are not the 
dynamic force that many have claimed. They argue that when corrections are made for the 
regression-to-the mean phenomenon, small U.S. plants and firms are no longer found to account 
for a disproportionate amount of net job creation. 


In order to compare their results for the United States to those for Canada, job-turnover rates by 
size class for the two countries are plotted in Figures 1, 2, and 3 using base-year plant size, 
current-period plant size and full-period average size, respectively. When base-year plant size is 
used (Figure 1), both countries are seen to have similar patterns of net plant growth—largest in the 
smallest size classes and gradually declining as size class increases. The smallest size classes have 
positive net growth, the largest have negative net growth. But in Canada, positive net growth occurs 
in more small-plant size classes. 


The patterns of gross job creation and job destruction across size classes are remarkably similar, 
except that both gross job-growth and job-decline rates are larger in the smaller size classes in 
Canada than the United States. The reverse is true in the larger size classes. Small plants in Canada 
are a more dynamic group than their U.S. counterparts. 


When current-period plant size is used (Figure 2), the net employment curve no longer resembles 
an negative exponential curve.! For the U.S., the curve is upward sloping, with the smallest size 
classes experiencing the largest decline in employment. For Canada, moving from base-year to 
current-period plant size reduces the magnitude of the net employment contribution made by the 
smaller size classes, but it remains positive. Once more, the cross size-class pattern of gross job 
creation and destruction are similar, with Canadian job creation being higher in smaller plants. 
Canadian job destruction is about the same in smaller plants but less in larger plants than in the 
United States. Thus, while the use of current-period rather than base-year plant size might change 
the conclusion that in the U.S small size classes are those where the highest positive net contributions 
are being made to employment, this is not the case in Canada. When corrections for short-run 
regression-to-the-mean are made, Canadian small plants still appear to be more dynamic than do 
American small plants. 


The third comparison uses full-period average size (Figure 3). Once more, Canadian job-growth 
and job-decline rates are higher than for the United States in the smaller size classes. Net growth 
does not differ much across size classes in the United States. In Canada, the net growth curve also 
becomes flatter; but there are three size classes that have positive net growth in employment. In 
Canada, two small size classes (20-49 and 50-99) and a large class (2500-5000) make a positive net 
contribution to employment. 
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in Canada and the United States by 
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Figure 1: Canada-U.S. Base-Year Comparisons 


Job-Creation and Job-Destruction Rates 
in Canada and the United States by 
Current-Period Plant Size: 1970-88 
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Figure 2: Canada-U.S. Current-Period Comparisons 
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Figure 3: Canada-U.S. Full-Period Average Size Comparison 


c) Distribution of Job Creation and Destruction in Canada and the United States 


Generally then, job-growth and job-decline rates are higher in Canada than in the United States for 
smaller size classes. The relative importance of size classes in creating jobs can also be assessed by 
examining the distribution of job gain and job loss by size class and by comparing it to the 
distribution of employment in the two countries. 


Before differences in the distributions of job gain and loss are examined, it is important to compare 
differences in the size distribution of total employment in general in the manufacturing sectors of 
the two countries. Small plants may create more jobs in Canada than the United States simply 
because they account for a greater share of employment. 


The distribution of employment by plant-size class in the manufacturing sector for Canada and the 
United States is presented in Figure 4. Alternate definitions of plant size are used to examine whether 
the findings are sensitive to the definition used. Small plants are more important in Canada than in 
the United States for both definitions. Canada has a larger percentage of employment in plants below 
249 employees. The United States advantage in the larger size classes is largest for plants above 
2500 employees. 
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Distribution of Employment Share 
Canada and the United States 
by Size Class. 
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Figure 4: Canada and U.S. Distribution of Employment 


The distributions of job gain and job loss are presented in Figures 5 and 6, respectively, using two 
separate definitions of plant size—current-period and full-period average size. Both diagrams show 
that Canada has a greater share of job gain and job loss in the smaller size classes than does the 
United States. 


Thus, the smaller size classes not only account for a larger percentage of employment in Canada, 
they also account for a larger percentage of gross job creation and destruction. This suggests that 
gross job creation plus gross job destruction (total job turnover) in a size class is related to the 
importance of a size class—as measured by its share of total employment. Job turnover occurs as 
competition and productivity change relocate employment from one plant to another within a size 
class. This turnover would be proportional to employment if competition takes place primarily 
among plants within a size class—that is, if there are barriers to mobility. 


While gross job creation and destruction are related, it is important to ask how employment turnover 
differences between Canada and the United States are related to employment share differences. To 
examine this, the distribution of total tumover— gross job gain plus gross job loss—is plotted in 
Figure 7, along with the employment distribution. ~ Total turnover is a measure of the total amount 
of change that is taking place as jobs are transferred from declining to growing plants. It is apparent 
that in both countries, small size classes account for a greater proportion of total turnover than they 
do of employment. Small size classes are in this sense more volatile than large size classes in both 
countries. But it is significant that the difference between the percentage of turnover and the 
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Figure 5: Canada and U.S. Job Creation by Size Class 
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Figure 6: Canada and U.S. Job Destruction by Size Class 
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Figure 7: Canada and U.S. Total Job Turnover by Size Class 


percentage of employment accounted for by the smaller size classes is larger in Canada than in the 
United States. 


d) Small Plants and the Size Distribution 


In the previous sections, this paper has examined the importance of small plants by looking at 
employment turnover and net employment growth by size class. An alternate and more direct 
measure of the importance of small plants is the size distribution. If the observation that small plants 
are generating more new jobs than large plants is not just the result of statistical illusion, and these 
plants do not grow too quickly to become large plants, small plants might be expected to account 
for a larger share of employment today than twenty years ago. 


To show the changes brought about by rapid growth in the small plant segment, the shares of gross 
job creation and destruction derived from the long-run five-year cumulative totals are graphed in 
Figure 8. The use of longer-run averages allows trends to emerge in the data. The share of gross job 
creation in the first three size classes is larger than their share of gross job destruction. This 
demonstrates the importance of the dynamics at work in small plants. Plants that start in the smallest 
size classes generate more than their proportion of jobs in the long run—whether jobs are defined 
on a gross or net basis. If most of these plants stay in the size class in which they start, we might 
expect the share of these size classes to increase over time. 
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The Share of 5-Year Job Creation 
and Job Destruction by Size Class 
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Figure 8: Distribution of Long-run Job Growth and Decline 


This is the case. The employment distribution in manufacturing by size class is plotted in Figure 9 
for the years 1970, 1980, 1984, and 1989. The three smaller size classes—those up to 100 
employees—account for more of total employment by the end of the period than at the beginning. 
Small plants have become more important. 


The data in Figure 9 indicate that much of the shift in the employment distribution took place in the 
latter part of the eighties. To illustrate this point, the percentages accounted for each of the three 
smaller size classes for the years 1970 to 1990 are plotted in Figure 10. While these three classes 
as a whole have been increasing their share of employment since 1975, the growth in their share 
has been particularly large for the period from 1982 to 1989. This tendency is not concentrated in 
one industrial sector. It occurs broadly across a wide range of manufacturing industries. 


To test the hypothesis that net job creation in small size classes has increased in the latter period, 
net job-change rats using the previous-period base year are plotted in Figure 11 for the 1970s and 
for the 1980s. Net job change in the smaller size classes has become larger in the latter period. The 
story that is told both by the size distribution and by the job-creation and job-destruction data is the 
same. Small firms have become increasingly important in the manufacturing sector during the 1980s. 
It is also evident that in the 1980s large firms were in decline. Their rates of net decline were larger 
in the 1980s than in the 1970s. The change then in the employment size distribution toward smaller 
firms was the result both of greater growth in the small sector and greater decline in the large-plant 
sector. 
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Figure 9: Change in Canadian Employment Size Distribution 
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Figure 10: Changing Importance of Small Plants: 1970-90 
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A Comparison of Rates of Net Change 
In Employment in the 1970s 
versus the 1980s. 
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Figure 11: Temporal Changes in Small-Plant Job Creation 


In summary, the size-distribution data corroborate the increasing importance of small plants in the 
Canadian manufacturing sector. Smaller size classes not only account for a disproportionate share 
of new jobs, they are also increasing in relative importance. The increasing importance of small 
plants in Canada is not a statistical illusion. 


This is the case. The employment distribution in manufacturing by size class is plotted in Figure 9 
for the years 1970, 1980, 1984, and 1989. The three smaller size classes—those up to 100 
employees—account for more of total employment by the end of the period than at the beginning. 
Small plants have become more important. 


The data in Figure 9 indicate that much of the shift in the employment distribution took place in the 
latter part of the eighties. To illustrate this point, the percentages accounted for by each of the three 
smaller size classes for the years 1970 to 1990 are plotted in Figure 10. While these three classes 
as a whole have been increasing their share of employment since 1975, the growth in their share 
has been particularly large for the period from 1982 to 1989. This tendency is not concentrated in 
one industrial sector. It occurs broadly across a wide range of manufacturing industries. 


To test the hypothesis that net job creation in small size classes has increased in the latter period, 
net job-change rates using the previous-period base year are plotted in Figure 11 for the 1970s and 
for the 1980s. Net job change in the smaller size classes has become larger in the latter period. The 
story that is told both by the size distribution and by the job-creation and job-destruction data is the 
same. Small firms have become increasingly important in the manufacturing sector during the 1980s. 
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It is also evident that in the 1980s large firms were in decline. Their rates of net decline were larger 
in the 1980s than in the 1970s. The change then in the employment size distribution toward smaller 
firms was the result both of greater growth in the small-plant sector and greater decline in the 
large-plant sector. 


In summary, the size-distribution data corroborate the increasing importance of small plants in the 
Canadian manufacturing sector. Smaller size classes not only account for a disproportionate share 
of new jobs, they are also increasing in relative importance. The increasing importance of small 
plants in Canada is not a statistical illusion. 


ie te be Me a vs, oe Bias ieee | 
ut ’ ok: oe S27 wats > ity Departs 


 eaccamaie seit ssi tui 
7 7s a dina 
7 


ae anal a! 


ning NOE epoch ww ade 


cf a raestl 


- ; ? 
fay 
Ti: 
1) 
a 4 ; 
ae sd if ‘hig ats -: 
4 lett ibee (a : ih , é af bate ye hed as hag 
nhs a pik ie n ; lied ae 
; ie ; 
i} ae 0 4 ee 
el eg ee . Lae ; 7am s” 
DeaaL sites. Rees a \ 


Tt his a . ‘ bee ie ah Gi) 


t oi 4 ; igs 
sOleT CA! Ca Pye” 


ate) ee Ser Ley : 
ee eee HN uy ‘ aie 
t ‘ 


. a ee Kas, Ue 
is Mvisviria! i? . sy ; . wm 


hy i= ib. hye: D if Le hi ie 7 

: Haig a ee rig is r , ie! : aia 
Cae. aie m ina ; a , ee ah best ii : 
pine lyse eg bead ne, 7" 


-29 - 


CONCLUSION 


The statistical evidence demonstrates that small Canadian producers in the manufacturing sector 
have been increasing in importance during the last twenty years. This shift occurred because more 
jobs were being created than were being lost in small plants. The reverse was occurring in large 
plants. As a result of new plants and the growth in these plants which added jobs to smaller plants 
yet still left these plants in the smaller size classes, the share in employment in smaller size classes 
(those plants less than 100 employees) increased over the period. 


Thus growth in the small sector occurred both because of a decline in larger plants and because of 
a multiplication of new smaller plants. The growth in the relative importance of the small plant 
sector did not occur just by default, because large plants were in decline. The number of small plants 
actively expanded during this period of time. 


The reasons for this change are not clear. They may lie in changing technology that allows for shorter 
product lines and permits smaller firms to compete with larger firms that previously enjoyed 
advantages from economies of scale. The expansion may also be related to labour cost advantages. 
There is evidence that newer firms are paying lower wages relative to incumbents than was once 
the case (Baldwin, 1994). The expansion may be the result of outsourcing—as larger firms 
subcontract out a portion of their parts or fabrication requirements. Further research is required to 
decide which of these explanations is more appropriate. 


Additional studies are also required to evaluate the effect of the expansion of small plants on 
industrial performance. Before conclusions can be drawn about the desirability of the process that 
has been outlined herein, more data are required on the nature of the new jobs being produced in 
the small plant sector. This paper has not pursued the issue of whether the quality of jobs that are 
being produced compare with those being lost. To do so, wages and productivity of the new smaller 
plants can be compared to those being lost. Worker turnover in new plants can be compared to old. 
The permanence of the jobs being created can be examined. These are subjects which we shall 
address in the future. 
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NOTES 


1. See also OECD, 1987; Storey and Johnson, 1987 for studies of other countries. 


2. For an earlier Canadian study that examines manufacturing as well as other sectors from 1978 to 
1986, see Baldwin and Gorecki (1990a). An update of this work can be found in Picot, Baldwin, 
and Dupuy (1994). 


3. For problems with Dun and Bradstreet files, see Armington and Odle (1982), Birch and 
MacCracken (1983), Johnson and Storey (1985), and Davis, Haltiwanger and Schuh (1993). 


4. In particular, head offices and establishments with less than 5 employees were excluded. 


5. Following Davis, Haltiwanger, and Schuh (1993), both previous- and current-period measures 
average employment in both periods for all plants—including both entrants and deaths. This implies 
that the maximum for the index ranges from -2 to +2. The average size so calculated is used to place 
the plant in a particular size class. 


6. In calculating full-period average plant size, the mean size of births and closures was calculated 
only for those years with positive values of employment so as to provide comparable statistics to 
the results produced by Davis, Haltiwanger and Schuh (1993) for the United States. 


7. Baldwin and Gorecki (1990) compare one-year and five-year job change statistics in order to 
distinguish short-run transitory effects from longer-run trends. 


8. In a later section, we use current-period rather than multi-period measures that duplicate the Davis, 
Haltiwanger, and Schuh (1993) definition so that comparisons can be made to their calculations for 
the United States. 


9. For these calculations, average size is taken as a two-year average for the years immediately 
preceding the period of measurement. All plants including births and deaths are included in these 
calculations and the average that is calculated in this measure is used to assign the plant to a particular 
size class. 


10. These rates are all weighted averages—the sum of all employment change in all plants assigned 
to a size class divided by the sum of employment in the size class. 


11. The two components that are used to calculate the multi-period average size measure are 
presented in Appendix A. The first uses the average of the plant size between t-1 and t 
(previous-period average size); the second uses the average of the plant size between t and t+1 
(current-period average size). 


12. For this comparison, current-period plant size measures were used that follow the definition 
followed by Davis, Haltiwanger, and Schuh (1993)—that is, using the average plant size for periods 
t and t+. 


13. In both cases, current-period average size is used. 
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APPENDIX A: Job Change Using Current-Period and Previous-Period Average Plant Size 


Table 7: 
ob Turnover by Size Class Using Current-Period Average (1970-1990) : 
Size Class Job Change Using Current Plant Size 
Job Creation Job Destruction Net Change 
0 to 19 25.4 SS as 2.0 
20 to 49 18.2 15.0 3.2 
50 to 99 13°3 IED Fed) 
100 to 249 9.8 8.6 ees 
250 to 499 7.6 ab 0.5 
500 to 999. 6.1 6.2 -0.1 
1000 to 2499 53 5.4 Wal 
2500 to 4999 6.8 Tp: -0.4 
5000 + 4.2 3.8 0.4 
Table 8: 
Job Turnover by Size Class Using Previous-Period Average (197 1-1990) 
Sire Class Job Change Using Previous-Period Average Change 
Job Creation Job Destruction Net Change 
0 to 19 B20 19.6 13.0 
20 to 49 19.4 14.9 4.5 
50 to 99 13.0 12.0 1.0 
100 to 249 9.2 ON, -0.5 
250 to 499 6.8 8.4 -1.6 
500 to 999. ee Tad -2.1 
1000 to 2499 4.9 6.5 -1.6 
2500 to 4999 ae 6.2 0.1 
5000 + Orr and) 113 
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